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mmm 

-f^x^m^mzmnr^^is^xR^^^xm^ 

U, 1 0 0 cm 3 S'jOWttl 0 0 

mm 2 ^, O Hil^ 1 0 0-2 0 0 0 ppm, ^SfffiS Ra^O. 01~1 
0/tm, &£>*^M;fr£ 1 0 0 0^CiffflM^i^2mo 1 /m 3 JWTT-S> S Z. 

t & mm t r z> -x ^ x ic m n & rai a ? x . 

[3t#3g2] fafB-&M7Gf!#\ Sm, Eu, Yb, Pm, Pr, Nd, C 
e, Tb, Gd, Ba, Mg, Y, T m, Dy, Ho, Er, Cd, Co, Cr 
, Cs, Zr, Al, In, Cu, Fe, Bi, G &%.XfT i *>M 
m £ *i l a X tt 2 «j^± t? & S l S BIS © =y X 7« £tt tc ft ti iS 

iz2mm<D7 : ?x-?m&mzmtif=.fi3k% : 7x a 

[3t^4] mm^x^xizM^z^mytm&ftmmmm-tfs o%/c 

[it 5 ] m&m i ~ 4 © v^*i# i ^tciH^^ titc^x^ * \z z. y 

1-2 0 w t %^t--§>^M^^jf$:^b^r £ Itmm 5 X*?Wi 

&zwmm5xiz6mM<D7^x~?mi&mzmntt3£iS5xmM io 

[0 0 0 1 ] 
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[0 0 0 2] 



M V ^ tc X >y ^ > fjQM ft ft fr> -5 „ 
[0 0 0 3] 

^7^ffitSi0 2 i:F^y7XY^*«tt, SiF 4 «U itl 
[0 0 0 4] 

Jc*£jB;Kffitf£&Tv*fc. fit, r;b^-^A^>T;i/^-^A^^&^ 

^9^3P^ , *lfK:«aLT^ , 9^vKAffiS:l^±$-Br*||3g (#f|f 9-9 5 7 
7 1 4#M¥ 9-95772^, 10-139480 #) ^, S3S#9' 

X tC*f L T 7 JV $ - V A 1ti$m-& L 5?) & 3 h JC «fc o T 7 ^ X TfAtt & ft_t 2 i± 

fe^ , 9x , 7W^^^^f^^^C"^v^T©^|ge^Jai3nTv^« (^mw 1 1 - 2 2 8 1 

7 2Mi) . 
[0 0 0 5] 
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%~5 0%{£TL£„ 
[0 0 0 6] 

teaser, sstA«p^^^jRAas^©ii^^$<«:»;®mti*«ii^"tss^ ik 

[0 0 0 7] 

ilV^©fc, F^y^XV^^^^iSLT^^-t^ A 1 FgCD&j&W: 12 9 0 
°CT% S i F 4 J:»J%liS^tCiSffiT?S)S^, S i F^^^filcSA-rs-^ 

[0 0 0 8] 
[0 0 0 9] 
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[0 0 10] 

mtmyaO^mAtf 100c m% U CD&jgMiBtT? l O O mm 2 *l, O HII^ 
100~2000ppm, ^®5f@$ Ra^O. 01~10/tm, fttfgfi^ % 1 
0 0 0tit«M^2mo l/m 3 Km§ri:5:Mtt5 0 
[0011] 

±IH^Mjc^^ LTtt Sm, Eu, Yb, Pm, Pr, Nd, Ce, Tb, 
Gd, Ba, Mg, Y, Tm, D y > Ho. Er, Cd, Co. Cr, Cs, Z 
r, Al, In. Cu, Fe, Bi, G a R&T i h bmiHZ titc 1 
MX It 2 _t £ M 3 r h § 2> . 
[0 0 12] 

<D&&\t. 2 4 2 7TC*e*yTiF©#iiaitt, 2 8 4°CT*&<5 0 
[0013] 

ifiMAjTZLts. ±m^m^m<D^mmito . 1-2 0 wt%©*&H##*b 

0. lwt%*|tlt lyf^^Iffi0I^I±*««!<, 2 0wt%^5 
[0 0 14] 
[0 0 15] 
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[0 0 16] 

3Kff ©-JRfi5Jfe«M^#T?tt«ti 1 ~ 2 mmll, 5 mmiltfe y , 

TcitfcO. 1-2 0 w t &«7n3&-£*S©J¥$ £'i>&< ttSmmi: 

[0 0 17] 
[0 0 18] 
[0 0 19] 

, 1 8 0 0°CJ^±T?£F?£ L<»3 0 0 0°CJ^T{C^-t§ o 
[0 0 2 0] 
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[0 0 2 1 ] 
[0 0 2 2] 

ft4&©l«j&#-e §5^ *> & © # J: v^„ 

[0 0 2 3] 

[0 0 2 4] 

BTtB-efc*. tMlt^iif^©i*^2 5 0 ovmm<D%<D£-ete 

«SMb&©i81»i£fi: £ RTfg £ 1 5> Z £ & T* § -5 „ 
[0 0 2 5] 

nmts &mn. mitm. mmiti$m> mtm, *<D4&<Dit&fo*&m&K& 

fSjS?S-e&=fe©, falftffc#& LfciS^, ftUffc^&x^ y 
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[0 0 2 6] 

0. l~10mol)/22. 4 U y h;i/©iIffl#I^^iCff b, ftlKt&SI 
-t£„ [0 0 2 7] 

&M5x>MO)%ik$5B.ft, (0. l~10mol) /22. 4 V y V A/<DWiBMSM 

a 

[0 0 2 8] 

l4©liMf±, o. o i-i o o o /imeoftHtc&y 

, 1^, -£<D3*>0. 0 1~5 0m©ttffl©:&^g¥©MJt&#l~5 Owt %T? 

a 

[0 0 2 9] 

tt3m<Dftm#1G£.LT. 5 vmSkT<Dm3-m*l~l 0 Owt %, #£L< 
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[0 0 3 0] 

^m^m^mmt lt&, ^mB^m^^ityjiijv^mmizmm^^rc 
mmm izmmLt=.^(D, ^m±m^m^ v ^ \t -e ti ic^n fm b 

[0 0 3 1 ] 
[0 0 3 2] 

[0 0 3 3] 
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[0 0 3 4] 
[0 0 3 5] 

^M7cH©M^f6UM^&M^#|gi: E P MA (Electron Probe Micro 

[0 0 3 6] 

&mfbm%:0. 1 ~2 0 w t %©«gffl"e^f SSH^f^^li, i&, 
[0 0 3 7] 

#*&IS©S3S;tf^XftH:, ^®ffl<*#0. 0 1~1 0 /*m<Z)^BiC&.£> 
[0 0 3 8] 
[0 0 3 9] 

y=E~ V 2* £1&*.<Dm&&WL (1 0~5 0wt%©HFMt' : fe)nI) fC^tfT^ 
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[0 0 4 0] 

^WV^fi^XftOHmmt 100~2000pp mt$S 0 OHiStf 
l 0 0 p pm^±T'fe§i:^^^x^$:JijigraLJ:eii:t'^T;b^'J^M^ 

*>U OHH^2 0 0 0 p pm^AShWiTLtfT^bK^iJ 

[0 0 4 1 ] 

£fc &ftm<Dti3&1f?X<DmUfrp3 1 0 0 0r*T*©ifctfl#;*Jfcfcj:2 mo 1 
/m 3 «TT^5 0 -tlB#Ss"e#&tlfc^^f9^^tt, 1 0 0 0Vl^±(DmUm 

mvmmznz>(DT% ^«>, Ki^^ffi^nt, 1 o o or&T-eafflsti 

£#*<»ftn£, 2mol/m 3 «Ti^5„ X y tf-fu i2X tt, ft 1 0 0 °C 
[0 0 4 2] 

[«M] 

[0 0 4 3] 
(HJgM l ) 

100 — 500/i m©^**^ 28500g^Al 2 O 3 !^l 5 0 0 g^l 
£U lfctfC3B*ifctf»lC 5 0 g/m i n©ISt, 1 r pmT@ttl>^-!f'V h 
-f y3y h±{C^ifei|^$i±, 2 0 0 mm ^ X 4 0 0 mmCD^H^f > =fy h 
^Lfe. ffifll-rs^f^^tt, H 2 *«3 0 0 1/mi n, O^l 0 0 1/mi ni: 

[0 0 4 4] 

ffr*S*lfe>f >=Ty h&SD^a^^JC-fe'y hit, N 2 #H^cf*{CT 1kg/ 
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c m2 (DfeflTT*. 1 8 0 0 °C {C 2 HR^bt, 4 0 0 mm * X 1 0 0 mmlC 
ffc&Lfr. #&ftfcS3S#9*fi&gfl:a*S> 3 5 0 mm* X 2 0 mm (J? 3) ©5 

, 5M7XRS©OHHlj:, 3 0 0 ppmt'feofe 0 
[0 0 4 5 ] 

^c^^f^^^fr^b^jyffiufe^^^Tf^s^e) i o o o°c^ 

T?fflffl«iS«"eftffi*^<iDgtti:gIS: L fe i: 1 5, Co, HgO, 0 2 , H 2 © 

o. 4moi/m 3 i64ufc 0 53s#^;*rasi<z>ftap©ieL mm* 

, 1 0 0 c m 3 ^ »J ©SI&MIT? 1 0 mm 2 T% nTM^IS© fcflPjgxfiSptf 8 5 %/ 
c m"£&o fe„ 
[0 0 4 6] 

AlIII:f3tXiMt«t§fc3. 0wt%^feofe. 3 0 * X 3 mm 
0f>^&fyfi}U *®ISS:Ra2. 0 n m{Cffi'Jbfeit>y;i/T\ 50 
seem, CF 4 +0 2 (2 0%) (D-f^X^jfXtpl*. 3 Omt o r r, lkw 

tMU 3 0nm/minfflm#f:, 
[0 0 4 7] 

Mlif®(C|l®^CDS i ^x-A&IS-ti:, a:-^t&&8fc3i0>IHIi£«r& F-ifcSL 
TtfiU ^-t^ * -ICT 0. 3 /imJ^±<£>A°--^-r *;MB»&#f 

^-f^^flftii, 1 0M"e&o£„ 

[0 0 4 8] 

(H^M 2 ) 

1 0 0-5 0 0 nm(D^W&+2 2 5 0 0 g h, 0 . 01~4/t 

m©Mi"J *IS[-f6 0 0 0 g ti^7;H-'?A2 1 0 0 g £M*4 5 0 0 

5 0 0°Ctf)*^tfnc4 HRfilfipbfeft, E2#H&tC;feHT,. 1 8 0 0 °C 
, 1 HR®fl&!»fltaifc*TV\ 3 8 0 ^X25 mm©Ii^7^^S:f fe„ # 

3 5 0 0X20 mm GDSHtf^X Rli&fJ *; ffi 
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Hi6&tt3 OOp pm-e&ofc. EI«HC3J»JfflLfc-fr A Hl^g^X 

[0 0 4 9] 
(HJ6M3) 

350^X20 mm (J? 3) ©^^f9^?&^<Z)^M±fC, 5if^7;i/^ A 
^OSlA'7AM©S®©R affi&O. 2 / ctm7? > OH|Stt3 0 0 

[0 0 5 0] 
(JfcKflf 1 ) 

SSI 0 0-5 0 0 Am©SHi^3 0 0 0 0 g &M#U ^7-^>^MlC^ 
*U K2#H&K:fcV*T, 1 8 0 0TC, 1 HR®;jW3ft*!L3S:ffV\ 4 0 0 ^X 

2 0 nm/m i nTf&ofc. •e©ftt(5Sli^ii||lil ^|^C"efeofe 0 
[0 0 5 1] 

ats«cM2) 

mm 1 0 0 500/i m©tf Hfcfitf- 2 7 0 0 0 gi:Al 2 Og^ 3 0 0 g 
U *-jK>»MJC^*L, JC2#MClC;fcV*T, 1 8 0 0TC, 1HR©M^ 
M^n^\ 4 0 0 ^X100mm®ITO)!f7^mUc o JSE^tf^ 

flfe3 0 0 mm 2 T*««^<Z)ftS5^}l^# 1 5%/cmT?S>ofeo ^jyffiLfe* 
>^l/©AliI$:^X?IMT«tSi:5. 0wt%T?&ofc. n 

it. 6 4 nm/m i nT% J V 3 0 0 f@{Cji h 
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[0 0 5 2] 
(Jt««3) 

100-5 0 0 /t vKD^mtL^ 1 7 0 0 0 g £ A 1 2 0 3 $ft 1 3 0 0 g?:i 

, 4 0 n m/m i nt\ ^-f-f f ^/©»4tt8 0 OfllCibfe o 
[0 0 5 3] 

S-^S i ?x-/N©^|gRrfg3P#te> 9 0%J£U:T?&»J, 2 0 Ofi&S^Sii, 
5 0%J^Tt&Ul&W{£TL£„ i*;f>W, 12 0nm/mi 

n«±0i:§ii, lOOHRUCftMHRfp, 1. Omm0x-yf>^S 
T?3iU as^fc LT*gMT*£ifeV*#, 5 0nm/min«TiC^5i:, 
#2-fg£&U$j|l#'fiifg£*U #iC2 0nm/mingTi:^tl(l *fiftCJ(£jS 

[0 0 5 4] 
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mm] 

m^tf^XtpomtgmcD^Atf 1 0 O cm^^SfJIt'l O O mm 2 
O H}§Jg^ 100~2000ppm, Ra^O. 0 1 ~ 1 0 m 

. jfctf&Ufrb 1 0 0 0 8 C*tOM^I^2mo 1 /m 3 gTtfe5 «fc ? fC L 
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